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Westward Spread of Highly Pathogenic 

Avian Influenza A(H7N9) Virus among 

Humans, China 

Technical Appendix 

Technical Appendix Table 1. Sampling information of all environmental samples. 

City Sample type No. samples from farms No. samples from LPMs 

Baoji Total 0 70 

H5-postive 0 1 

H7N9-positive 0 3 

H9-positive 0 4 

Xi'an Total 0 209 

H7N9-positive 0 11 

Xianyang Total 192 0 

H9-positive 5 0 

Yulin Total 25 0 

H7N9-positive 16 0 

H9-positive 1 0 

 

 

 

Technical Appendix Table 2. Genotypes of all viruses newly isolated in Shaanxi Province in this study* 

Sequence HA NA PB2 PB1 PA NP M NS 

A/Shaanxi/XY1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 1 Clade 2 Clade 2 Clade 1 Clade 2 Clade 1 

A/Shaanxi/XY2/2017 Clade 
W2-C 

Clade 
W2-C 

   Clade 1 Clade 2 Clade 1 

A/Shaanxi/BJ1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 1 Clade 1 Clade 2 Clade 1 Clade 2 Clade 1 

A/Shaanxi/XA1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 1 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Shaanxi/YL1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/XA1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/XA2/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/BJ1/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/BJ2/2017 Clade 
W2-C 

Clade 
W2-C 

      

A/Environment/Shaanxi/YL1/2017 Clade 
W2-C 

 
      

A/Environment/Shaanxi/XA4/2017 
<mixed> 

Clade 
W2-C 

Clade 
W2-C 

Clade 1 Clade 1 Clade 2 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL2/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL3/2017        Clade 1 
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Sequence HA NA PB2 PB1 PA NP M NS 
A/Environment/Shaanxi/YL4/2017 Clade 

W2-C 
Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL5/2017       Clade 2 
 

A/Environment/Shaanxi/YL6/2017 Clade 
W2-C 

W2-C Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL7/2017 
 

Clade 
W2-C 

Clade 2   Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL8/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL9/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL10/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL11/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL12/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL13/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL14/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 
 

Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL15/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 
 

Clade 1 Clade 1 Clade 2 Clade 1 

A/Environment/Shaanxi/YL16/2017 Clade 
W2-C 

Clade 
W2-C 

Clade 2 Clade 1 Clade 1 Clade 1 Clade 2 Clade 1 

*Blank cells indicate no nucleotide sequence was obtained. HA, hemagglutinin; NA, neuraminidase; PB, polybasic; PA, polymerase acidic; NP, 
nucleoprotein; M, matrix protein; NS, nonstructural protein. Abbreviations in the sequences indicate origins: XY, Xianyang; BJ, Baoj; XA, Xi’an; YL, 
Yulin. 

 

Technical Appendix Table 3. Accession numbers of the GISAID and GenBank sequences used in this study. 

Gene Accession numbers 

HA EPI_ISL_267756, EPI_ISL_267757, EPI_ISL_267758, EPI_ISL_267759, EPI_ISL_267760, 
EPI_ISL_267761, EPI_ISL_267763, EPI_ISL_267764, EPI_ISL_268508, EPI_ISL_268512, 
EPI_ISL_268515, EPI_ISL_268523, EPI_ISL_268524, EPI_ISL_268525, EPI_ISL_269510, 
EPI_ISL_269511, EPI_ISL_269512, EPI_ISL_269513, EPI_ISL_269514, EPI_ISL_269515, 
EPI_ISL_269516, EPI_ISL_269517, EPI_ISL_269518, EPI_ISL_269519, EPI_ISL_269520, 
EPI_ISL_269521, EPI_ISL_269522, EPI_ISL_273350, EPI_ISL_273351, EPI_ISL_273353, 
EPI_ISL_273354, EPI_ISL_273944, EPI_ISL_273947, EPI_ISL_273948, EPI_ISL_273949, 
EPI_ISL_273950, EPI_ISL_273952, EPI_ISL_273953, EPI_ISL_277446, EPI_ISL_277447, 
EPI_ISL_277448, EPI_ISL_273302, EPI_ISL_277449, EPI_ISL_278766, EPI_ISL_278767, 
EPI_ISL_278769, EPI_ISL_278771, EPI_ISL_278772, EPI_ISL_278773, EPI_ISL_278775, 
EPI_ISL_278776, EPI_ISL_278777, EPI_ISL_278779, EPI_ISL_278780, EPI_ISL_278781, 
EPI_ISL_278782, EPI_ISL_278783, EPI_ISL_278784, EPI_ISL_278786, EPI_ISL_278788, 
EPI_ISL_278789, EPI_ISL_278790, EPI_ISL_278791, EPI_ISL_258409, EPI_ISL_138737, 
EPI_ISL_142915, EPI_ISL_141170, EPI_ISL_139499, EPI_ISL_142905, EPI_ISL_139905, 
EPI_ISL_175824, EPI_ISL_141159, EPI_ISL_142906, EPI_ISL_142922, EPI_ISL_153077, 
EPI_ISL_157293, EPI_ISL_160435, EPI_ISL_175633, EPI_ISL_175634, EPI_ISL_176442, 
EPI_ISL_175736, EPI_ISL_175787, EPI_ISL_180034, EPI_ISL_180096, EPI_ISL_180100, 
EPI_ISL_180141, EPI_ISL_180148, EPI_ISL_142916, EPI_ISL_146183, EPI_ISL_153006, 
EPI_ISL_156304, EPI_ISL_157151, EPI_ISL_159070, EPI_ISL_161665, EPI_ISL_161673, 
EPI_ISL_163320, EPI_ISL_172819, EPI_ISL_172822, EPI_ISL_192315, EPI_ISL_192430, 
EPI_ISL_176413, EPI_ISL_176835, EPI_ISL_176836, EPI_ISL_175650, EPI_ISL_175684, 
EPI_ISL_175712, EPI_ISL_175718, EPI_ISL_175737, EPI_ISL_175781, EPI_ISL_175789, 
EPI_ISL_176038, EPI_ISL_179851, EPI_ISL_179918, EPI_ISL_180077, EPI_ISL_180073, 
EPI_ISL_176165, EPI_ISL_176167, EPI_ISL_176169, EPI_ISL_176205, EPI_ISL_182439, 
EPI_ISL_190691, EPI_ISL_192274, EPI_ISL_192281, EPI_ISL_192283, EPI_ISL_192286, 
EPI_ISL_192478, EPI_ISL_192288, EPI_ISL_192293, EPI_ISL_192296, EPI_ISL_192300, 
EPI_ISL_192301, EPI_ISL_192307, EPI_ISL_192321, EPI_ISL_192329, EPI_ISL_192331, 
EPI_ISL_192340, EPI_ISL_192387, EPI_ISL_192395, EPI_ISL_192406, EPI_ISL_192413, 
EPI_ISL_192438, EPI_ISL_192453, EPI_ISL_192469, EPI_ISL_192470, EPI_ISL_192471, 
EPI_ISL_192472, EPI_ISL_192479, EPI_ISL_192499, EPI_ISL_192489, EPI_ISL_192490, 
EPI_ISL_192491, EPI_ISL_192493, EPI_ISL_192496, EPI_ISL_192501, EPI_ISL_205122, 
EPI_ISL_205126, EPI_ISL_206846, EPI_ISL_206851, EPI_ISL_206850, EPI_ISL_215688, 
EPI_ISL_217947, EPI_ISL_233628, EPI_ISL_239994, EPI_ISL_242275, EPI_ISL_242844, 
EPI_ISL_242846, EPI_ISL_242849, EPI_ISL_242851, EPI_ISL_258007, EPI_ISL_242867, 
EPI_ISL_242870, EPI_ISL_242883, EPI_ISL_242892, EPI_ISL_242895, EPI_ISL_242897, 
EPI_ISL_248778, EPI_ISL_249102, EPI_ISL_249309, EPI_ISL_249310, EPI_ISL_253626, 
EPI_ISL_256109, EPI_ISL_257983, EPI_ISL_257984, EPI_ISL_257986, EPI_ISL_257988, 



 

Page 3 of 11 

Gene Accession numbers 

EPI_ISL_257994, EPI_ISL_257996, EPI_ISL_257999, EPI_ISL_258003, EPI_ISL_258015, 
EPI_ISL_258029, EPI_ISL_258035, EPI_ISL_258245, EPI_ISL_263365, EPI_ISL_249308 

NA EPI_ISL_439487, EPI_ISL_439509, EPI_ISL_440096, EPI_ISL_583186, EPI_ISL_441797, 
EPI_ISL_442714, EPI_ISL_447716, EPI_ISL_447632, EPI_ISL_447653, EPI_ISL_447681, 
EPI_ISL_447730, EPI_ISL_447737, EPI_ISL_447787, EPI_ISL_447797, EPI_ISL_447829, 
EPI_ISL_447884, EPI_ISL_477309, EPI_ISL_453606, EPI_ISL_453611, EPI_ISL_457628, 
EPI_ISL_457700, EPI_ISL_457716, EPI_ISL_457724, EPI_ISL_457732, EPI_ISL_457764, 
EPI_ISL_457772, EPI_ISL_457788, EPI_ISL_457796, EPI_ISL_457836, EPI_ISL_457860, 
EPI_ISL_497859, EPI_ISL_457884, EPI_ISL_467338, EPI_ISL_470349, EPI_ISL_477404, 
EPI_ISL_490970, EPI_ISL_497831, EPI_ISL_497838, EPI_ISL_497851, EPI_ISL_498089, 
EPI_ISL_498100, EPI_ISL_506235, EPI_ISL_507149, EPI_ISL_509122, EPI_ISL_509887, 
EPI_ISL_516605, EPI_ISL_521916, EPI_ISL_521919, EPI_ISL_528297, EPI_ISL_531470, 
EPI_ISL_566059, EPI_ISL_566083, EPI_ISL_577899, EPI_ISL_578003, EPI_ISL_578017, 
EPI_ISL_578031, EPI_ISL_597441, EPI_ISL_578187, EPI_ISL_580373, EPI_ISL_580381, 
EPI_ISL_581604, EPI_ISL_581712, EPI_ISL_581726, EPI_ISL_581746, EPI_ISL_581853, 
EPI_ISL_581860, EPI_ISL_581967, EPI_ISL_582349, EPI_ISL_582939, EPI_ISL_583104, 
EPI_ISL_583124, EPI_ISL_583941, EPI_ISL_592026, EPI_ISL_592110, EPI_ISL_592654, 
EPI_ISL_592246, EPI_ISL_593383, EPI_ISL_592276, EPI_ISL_592601, EPI_ISL_593148, 
EPI_ISL_593162, EPI_ISL_593169, EPI_ISL_593197, EPI_ISL_593204, EPI_ISL_593296, 
EPI_ISL_593321, EPI_ISL_593336, EPI_ISL_596935, EPI_ISL_593407, EPI_ISL_593471, 
EPI_ISL_593543, EPI_ISL_596826, EPI_ISL_596909, EPI_ISL_596915, EPI_ISL_596942, 
EPI_ISL_596949, EPI_ISL_596956, EPI_ISL_597155, EPI_ISL_597162, EPI_ISL_597305, 
EPI_ISL_597448, EPI_ISL_621121, EPI_ISL_626984, EPI_ISL_627000, EPI_ISL_627040, 
EPI_ISL_627056, EPI_ISL_627080, EPI_ISL_627096, EPI_ISL_627136, EPI_ISL_627160, 
EPI_ISL_627192, EPI_ISL_627200, EPI_ISL_627248, EPI_ISL_627312, EPI_ISL_627360, 
EPI_ISL_627424, EPI_ISL_627440, EPI_ISL_627887, EPI_ISL_628095, EPI_ISL_628415, 
EPI_ISL_628551, EPI_ISL_628559, EPI_ISL_628567, EPI_ISL_628615, EPI_ISL_628623, 
EPI_ISL_628695, EPI_ISL_628703, EPI_ISL_628711, EPI_ISL_628719, EPI_ISL_628735, 
EPI_ISL_628783, EPI_ISL_628799, EPI_ISL_683027, EPI_ISL_683030, EPI_ISL_692613, 
EPI_ISL_692618, EPI_ISL_692619, EPI_ISL_730494, EPI_ISL_740737, EPI_ISL_833707, 
EPI_ISL_869672, EPI_ISL_884221, EPI_ISL_887643, EPI_ISL_971147, EPI_ISL_971291, 
EPI_ISL_887667, EPI_ISL_887683, EPI_ISL_887811, EPI_ISL_887835, EPI_ISL_887939, 
EPI_ISL_888011, EPI_ISL_888027, EPI_ISL_888035, EPI_ISL_917067, EPI_ISL_918738, 
EPI_ISL_919598, EPI_ISL_919606, EPI_ISL_960365, EPI_ISL_919614, EPI_ISL_945070, 
EPI_ISL_971099, EPI_ISL_971107, EPI_ISL_971123, EPI_ISL_971131, EPI_ISL_971139, 
EPI_ISL_971187, EPI_ISL_971203, EPI_ISL_971227, EPI_ISL_971355, EPI_ISL_971427, 
EPI_ISL_971467, EPI_ISL_971515, EPI_ISL_972305, EPI_ISL_973365, EPI_ISL_997219, 
EPI_ISL_1010185, EPI_ISL_267751, EPI_ISL_267756, EPI_ISL_267757, EPI_ISL_267758, 
EPI_ISL_267760, EPI_ISL_267761, EPI_ISL_267763, EPI_ISL_267764, EPI_ISL_268498, 
EPI_ISL_268499, EPI_ISL_268500, EPI_ISL_268503, EPI_ISL_268505, EPI_ISL_268506, 
EPI_ISL_268507, EPI_ISL_268508, EPI_ISL_268509, EPI_ISL_268512, EPI_ISL_268523, 
EPI_ISL_268524, EPI_ISL_268525, EPI_ISL_268526, EPI_ISL_269510, EPI_ISL_269512, 
EPI_ISL_269513, EPI_ISL_269514, EPI_ISL_269515, EPI_ISL_269516, EPI_ISL_269517, 
EPI_ISL_269518, EPI_ISL_269519, EPI_ISL_269520, EPI_ISL_269521, EPI_ISL_269522, 
EPI_ISL_273350, EPI_ISL_273351, EPI_ISL_273352, EPI_ISL_273353, EPI_ISL_273354, 
EPI_ISL_273848, EPI_ISL_273943, EPI_ISL_273944, EPI_ISL_273947, EPI_ISL_273948, 
EPI_ISL_273949, EPI_ISL_273950, EPI_ISL_273952, EPI_ISL_273953, EPI_ISL_277446, 
EPI_ISL_277447, EPI_ISL_277448, EPI_ISL_273302, EPI_ISL_277449, EPI_ISL_283474, 
EPI_ISL_283475, EPI_ISL_283476, EPI_ISL_283479, EPI_ISL_283480, EPI_ISL_283481, 
EPI_ISL_283482, EPI_ISL_283485, EPI_ISL_283486, EPI_ISL_283487, EPI_ISL_283489, 
EPI_ISL_283492, EPI_ISL_283494, EPI_ISL_283495, EPI_ISL_283496, EPI_ISL_283500, 
EPI_ISL_283501, EPI_ISL_283504, EPI_ISL_283505, EPI_ISL_283506, EPI_ISL_283507, 
EPI_ISL_283509, EPI_ISL_283510, EPI_ISL_283512, EPI_ISL_283513, EPI_ISL_283514, 
EPI_ISL_283515, EPI_ISL_283516, EPI_ISL_283519, EPI_ISL_283520, EPI_ISL_283521, 
EPI_ISL_283522, EPI_ISL_283523, EPI_ISL_283525, EPI_ISL_283526, EPI_ISL_283527, 
EPI_ISL_283530, EPI_ISL_283531, EPI_ISL_283535, EPI_ISL_283540, EPI_ISL_283541, 
EPI_ISL_283542, EPI_ISL_283543, EPI_ISL_283546, EPI_ISL_283549, EPI_ISL_283552, 
EPI_ISL_283553, EPI_ISL_283555 

PB2 
(33% H9N2, 67% 
H7N9) 

EPI_ISL_258010, EPI_ISL_242883, EPI_ISL_242861, EPI_ISL_729800, EPI_ISL_269517, 
EPI_ISL_257986, EPI_ISL_283496, EPI_ISL_257989, EPI_ISL_242901, EPI_ISL_192469, 
EPI_ISL_192471, EPI_ISL_242862, EPI_ISL_242881, EPI_ISL_257988, EPI_ISL_258007, 
EPI_ISL_242843, EPI_ISL_242890, EPI_ISL_212471, EPI_ISL_942257, EPI_ISL_683192, 
EPI_ISL_269515, EPI_ISL_258035, EPI_ISL_258028, EPI_ISL_273302, EPI_ISL_258009, 
EPI_ISL_283495, EPI_ISL_242845, EPI_ISL_239994, EPI_ISL_257994, EPI_ISL_192478, 
EPI_ISL_599387, EPI_ISL_192490, EPI_ISL_192300, EPI_ISL_599430, EPI_ISL_192477, 
EPI_ISL_172824, EPI_ISL_192502, EPI_ISL_141165, EPI_ISL_141166, EPI_ISL_141166, 
EPI_ISL_175604, EPI_ISL_146186, EPI_ISL_142916, EPI_ISL_192451, EPI_ISL_194370, 
EPI_ISL_192489, EPI_ISL_223673, EPI_ISL_162874, EPI_ISL_142905, EPI_ISL_192395, 
EPI_ISL_176207, EPI_ISL_176171, EPI_ISL_283482, EPI_ISL_175642, EPI_ISL_192429, 
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Gene Accession numbers 

EPI_ISL_180073, EPI_ISL_176169, EPI_ISL_283491, EPI_ISL_283493, EPI_ISL_269521, 
EPI_ISL_268504, EPI_ISL_269514, EPI_ISL_269520, EPI_ISL_269519, EPI_ISL_269518, 
EPI_ISL_269522, EPI_ISL_269516, EPI_ISL_268523, EPI_ISL_268512, EPI_ISL_269510, 
EPI_ISL_273950, EPI_ISL_269512, EPI_ISL_267755, EPI_ISL_283542, EPI_ISL_242866, 
EPI_ISL_258011, EPI_ISL_233629, EPI_ISL_248778, EPI_ISL_729799, EPI_ISL_180021, 
EPI_ISL_192301, EPI_ISL_681056, EPI_ISL_175612, EPI_ISL_161674, EPI_ISL_192308, 
EPI_ISL_172820, EPI_ISL_160435, EPI_ISL_175597, EPI_ISL_192424, EPI_ISL_166324, 
EPI_ISL_192412, EPI_ISL_141170, EPI_ISL_176116, EPI_ISL_192325, EPI_ISL_192351, 
EPI_ISL_161665, EPI_ISL_179966, EPI_ISL_192294, EPI_ISL_283508, EPI_ISL_173693, 
EPI_ISL_157293, FJ581429, JF519817, JF795141, JQ356886, JN653566, CY087176, JN653567, 
JN869514, JF519809, JN869521, JQ356884, JN869535, JQ356884, KC417067, KC464595, 
JN222387, FJ793385, AY253750, CY055153, EU753319, JF795043, GQ202061, DQ064550, 
EU935070, AF523471, FJ793345, CY023637, CY023733, CY023725, CY041273, CY043863, 
AB473937, JN543666, JX097043, CY081259, JF745928, EF063555, CY038431, JX437691, 
HQ221632, EF154849, AF156435, JQ901631, CY023805, AF508654, AF508656, AF156436, 
AF508650, AF536681 

PB1 
(25% H9N2, 75% 
H7N9) 

EPI_ISL_140356, EPI_ISL_139499, EPI_ISL_141183, EPI_ISL_141179, EPI_ISL_141159, 
EPI_ISL_141158, EPI_ISL_141776, EPI_ISL_142916, EPI_ISL_142922, EPI_ISL_142923, 
EPI_ISL_146186, EPI_ISL_146876, EPI_ISL_148727, EPI_ISL_151417, EPI_ISL_153011, 
EPI_ISL_154827, EPI_ISL_161670, EPI_ISL_161675, EPI_ISL_162470, EPI_ISL_163998, 
EPI_ISL_166324, EPI_ISL_172827, EPI_ISL_175604, EPI_ISL_175641, EPI_ISL_176439, 
EPI_ISL_176442, EPI_ISL_176417, EPI_ISL_176820, EPI_ISL_175649, EPI_ISL_175737, 
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Technical Appendix Figure 1. A) Phylogenetic analysis of HA sequences of avian influenza A (H7N9) 

viruses isolated in Shaanxi province, China, together with reference viruses. Sequence name colors 

represent the sampling location of the H7N9 viruses obtained in this study: Yulin (red), Xianyang (green), 

Baoji (blue), and Xi’an (orange). The clade highlighted in yellow contains previously isolated HPAI A 

(H7N9) viruses. Maximum likelihood phylogenies were estimated by using a GTR+gamma nucleotide 

substitution model, with Shimodaira-Hasegawa-like local-bootstrap support values for node support (1), 

as implemented in PhyML v3.1 (2). B) Detail of the HPAI sub-clade highlighted in panel A, with SH-like 

local-bootstrap support values. Amino acid changes within the HA cleavage site are indicated on basal 

branches. The LPAI strain A/Environment/Guangdong/15120/2016 is used as an outgroup.  
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Technical Appendix Figure 2. Maximum likelihood phylogenies of the neuraminidase (NA) gene 

segments. This tree was inferred from NA gene sequences. Taxa colored red are the sequences isolated 

in this study. Taxa highlighted in yellow are previously isolated highly pathogenic avian influenza (HPAI) A 

(H7N9) viruses. 
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Technical Appendix Figure 3. A) Maximum likelihood phylogenies of the internal gene segments. This 

tree was inferred from PB2 gene sequences. Sequences isolated in this study are colored red. 
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Shimodaira-Hasegawa-like branch support values are shown. Major clades 1–3 of ZJ-HJ/07 lineage of 

H9N2 viruses are labeled. Poultry H9N2, Poultry H9N2 SH-F/98 lineage and Eurasian wildbird gene pool 

are labeled as outgroups. B) Maximum likelihood phylogenies of the internal gene segments. This tree 

was inferred from PB1 gene sequences. Sequences isolated in this study are colored red. Shimodaira-

Hasegawa-like branch support values are shown. Major clades 1–3 of ZJ-HJ/07 lineage of H9N2 viruses 

are labeled. Poultry H9N2, Poultry H9N2 SH-F/98 lineage and Eurasian wildbird gene pool are labeled as 

outgroups. C) Maximum likelihood phylogenies of the internal gene segments. This tree was inferred from 

PA gene sequences. Sequences isolated in this study are colored red. Shimodaira-Hasegawa-like branch 

support values are shown. Major clades 1–3 of ZJ-HJ/07 lineage of H9N2 viruses are labeled. Poultry 

H9N2, Poultry H9N2 SH-F/98 lineage and Eurasian wildbird gene pool are labeled as outgroups. D) 

Maximum likelihood phylogenies of the internal gene segments. This tree was inferred from NP gene 

sequences. Sequences isolated in this study are colored red. Shimodaira-Hasegawa-like branch support 

values are shown. Major clades 1–3 of ZJ-HJ/07 lineage of H9N2 viruses are labeled. Poultry H9N2, 

Poultry H9N2 SH-F/98 lineage and Eurasian wildbird gene pool are labeled as outgroups. E). Maximum 

likelihood phylogenies of the internal gene segments. This tree was inferred from M gene sequences. 

Sequences isolated in this study are colored red. Shimodaira-Hasegawa-like branch support values are 

shown. Major clades 1–3 of ZJ-HJ/07 lineage of H9N2 viruses are labeled. Poultry H9N2, Poultry H9N2 

SH-F/98 lineage and Eurasian wildbird gene pool are labeled as outgroups. F) Maximum likelihood 

phylogenies of the internal gene segments. This tree was inferred from NS gene sequences. Sequences 

isolated in this study are colored red. Shimodaira-Hasegawa-like branch support values are shown. Major 

clades 1–3 of ZJ-HJ/07 lineage of H9N2 viruses are labeled. Sequences belonging to Eurasian wildbird 

gene pool, Poultry H9N2 and Poultry H9N2 SH-F/98 lineage are labeled as outgroups. 
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